A simple method appropriate for measuring hair growth in mice has been devised in relation to the test animal's age and body region as well as of the hair-removing technique. Four commercial hair conics and 33 crude drugs were tested by this method for their effects on. hair growth in the posterior dorsal region of 5-week-old mice. The alcoholic extracts of Cinchona succirubra (bark), Dictamnus dasycarpus (root bark), Brassica juncea (seed) and Sophora flavescens (root) were found to promote hair growth in mice .
Introduction
Since hair is a great concern in human life, considerable efforts have been made to find effective hair tonics throughout the world. To evaluate the effects of hair tonics on hair growth, various methods, such as marking [l] , dyeing [2] , clipping [3 ] , shaving [ 4] and weighing [5 ] , have been devised. However, each of these methods has a shortcoming; for example, thallium acetate used in the marking method is apparently poisonous to mice.
Also, the other methods, in which rabbits, dogs or rats are used as test animals, require a long experimental period . These methods are considered, therefore, to be more or less unsuitable for an efficient pharmacological screening test.
The main objective of the present investigation was to establish a simple but appropriate method for the quantitative estimation of hair growth in the dd-K mouse and to test crude drugs which have been used to stimulate hair growth or as a hair tonic in Chinese medicine and Japanese folk medicine.
Experimental

Commercial hair tonics tested
Sample A was a 79 % EtOH solution containing 15 % swertinogen, 0. 1 % quinine chloride, 0.005 % dl-a-tocopherol, 0.0005 % ethynyl estraBioassay for Hair Growth Promoting Activity diol and essential amino acids. Sample B was a hair tonic prepared chiefly from the herb extracts oflsodon japonicus HARA and root extracts of Sophora flavescens AlTON. Sample C consisted of 1 % methyl N-trimethyl-y-aminobutyrate chloride, 0.5 % pantothenyl ethyl ether, 0.01 % tacopherol acetate, 0.2 % salicylic acid, 0.3 % I-menthol and 0.1 % diphenylhydramine hydrochloride. Sample D contained hexestrol, benzalkonium chloride, 1-cysrine, cholesterol and a photosensitive dye, T7 . Each hair tanic was applied to the skin without dilution. dl-a-Tocopherol (I %) was dissolved in ErOH before use. 
Yolk oil
The oily exudate from the roasted yolk of a boiled egg was filtered with absorbent cottan t0 obtain rhe yolk oil.
Measurement of hair growth
Five-week-old male mice of dd-K strain, each weighi ng 19 tO 21 g, were used as test animals in bot h shaving and softening met hods, while 31-dayold male mice ( 15 ± 1 g each) of the same strain were used in the plucking method. Each test group consisted of 9 mice. Hair was clipped off from two symmetrical spots (ca 1.5 cm in diameter) on both sides of a posterior dorsal region by the use of hair clippers, the clipped parts were funher treated according to one of the following met hods;
Shaving method
Hairs were shaved with a razor at skin level,
Softening method
Hairs were treated with a softening cream (EBACREAM, Tanabe Pharmaceutical Co., Ltd. ) for 15 min and wiped off from the skin with a gauze, then the treated part was washed with water,
Plucking method
A liquid depilatory wax (Elizabeth Co., Ltd.) was applied to a clipped part and all hairs with hair roots were plucked out from the skin with the solidified wax.
A rest solut ion (0.1 ml) was applied to the hairless spot on the right side and an equal volume of EtOH or water tO the corresponding spot on the left side twice a day from the day of hair removal until the last day of the experiment. As hairs started to grow on the depilated spots, a small tuft of the hairs was plucked at random from each spot by a pair of hair tweezers every two days during the growth wave of hair. Observations were made only on the overhairs. About 20 growing hairs from each spot were magnified 20 diameters by Nikon Shadowgraph Model 6 C. The lengths of the 5 longest hairs were measured and the average was recorded.
Results and Discussion
Hair growth in dorsal regions of mice
The average lengths of hairs in the anterior and posterior dorsal regions of 45-86 day-old mice were 8.83 ± 0.17 mm and 9.97 ± 0.48 mm, respectively. In the following experiments, samples for the determination of hair length were taken only from the posterior dorsal region with longer hairs.
Yor-:AGA [6] reported that the hair growth of the second wave in mice began at the age of 5 weeks and was complete at the age of 8 weeks. The results of the present observations have shown that the pattern of hair growth from the shaved pan in the 4-week-old mice of dd-K strain is irregular and the growth rate tends to decline more rapidly than that in the 5-week-old mice. Some mice 4 weeks old were very sensitive to certain drugs, -8 E showing local inflammation of the skin. On the other hand, hairs grew synchronously during the second wave in the 5-week-old mice treated with either shaving or softening method, elongating normally to the maximum length. Because of this, 5-week-old mice were used in the following experiments.
Figs. 1 and 2 show the average hair lengths in the posterior region of the body, measured at 2-day intervals during the second wave of growth after the shaving, plucking, or softening treatment. Hairs grew about 1 mm from the skin surface all over the treated part 24 hrs after either shaving or softening treatment. This outgrowth of hairs was followed by (Figs. 1 and 2) , and no significant difference was found in the average hair length between the two sides in any method.
It was also found that the external application of ethanol, which was used as a solvent of crude drug extracts, on the depilated skin never affected the pattern and rate of hair growth in either the softening or plucking methods (Figs. 1 B  and 2 B) .
The experimental results mentioned above seem to validate the application of the present methods to an investigation of the effects of drugs on hair growth in mice. Of the three methods tested, the softening method should be recommended for bioassay, because it is not only the simplest one, but also it hardly affects the growth of new hairs.
Effect of commercial hair tonics on hair growth
Four commercial hair tonics and dl-atocopherol were tested for their effects on hair growth in mice by the softening method (Table I) . Hair lengths were measured 6 and 10 days after the softening treatment. Only hair tonic A promoted hair growth significantly after 6 days in comparison with the control. The growth curves illustrated in Fig. 3 suggest that the promotion of hair growth by tonic A is not due to a prolongation of the growth period but mainly results from an increase in the growth rate. Tonics B and C also showed a tendency to promote hair growth in the first half and in the second half period of linear growth stage, respectively. On the other hand, tonic D and dl-a-tocopherol failed to in-. crease the hair length . ... (Table II) . Hair length in the spot treated with Cinchona extract was significantly greater than that in the untreated spot 10 days after the softening treatment. A pparendy, Cinchona extract acted to prolong the period of linear growth, which usually tends to decline after 8 days (Fig. 4 ) . In this respect, it is interesting that Cinchona extract has been used as a constituent of certain hair tonics. The 3 other crude drugs also caused an increase in hair length to some extent, though their promoting effects were not statistically significant. As regards the rest, 21 crude drugs tested did not affect hair length, whereas 8 listed in Table II , including the tuber of Pinellia ternata, were rather inhibitory to hair growth. 
